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Introduction
20
Many dimensions of sustainability are relevant for socio-economic policy making related to 21 ecological issues, including the economic, societal and environmental pillars (Krajnc & García, 2012) by accounting jointly for consumers' subjective and objective sustainability 58 knowledge as well as for usage experience (e.g., with regard to previous "green" purchases) 59 in the context of food choices. Furthermore, our choice of products allows us to assess 60 possible differences in consumer responses for two staple food products by analyzing 61 consumers' choices for ground beef and potatoes labeled for environmental sustainability, 62 using the example of carbon and water footprints. We contribute to the literature of contributing to the literature that has focused on cross-cultural comparisons (Loose & 68 Remaud, 2013). Specifically, the Canadian study was replicated with German consumers to reported experience, complementing previous conjoint-based analyses (Grunert, et al., 2014) .
74
From a marketing and policy perspective, we derive implications for information 75 provision and suggest target groups that can be addressed through distinct marketing 76 strategies.
77
The remainder of the paper is structured as follows. The next section reviews relevant 
Literature
82
Environmental sustainability labels 83 The focus of our paper lies on environmental sustainability food labels considering in 84 particular ecological footprints for carbon emission and water usage. Carbon emission and 85 water usage are credence characteristics that can usually not be verified by the consumer at 86 the point of purchase (Darby & Karni, 1973 consumers generally report not using them in the first place (Grunert, et al., 2014) . This raises 100 the question of whether labels carrying specific information, such as carbon and water 101 footprints, could be an alternative to more general environmental labels in order to support 102 sustainable consumer behavior.
103
The literature on environmental sustainability labels has improved understanding of (Chapagain & Hoekstra, 2007) , pork (Galloway, et al., 2007) (Moorman, et al., 2004) . This leads to substantial 155 correlation between both types of knowledge (Brucks, 1985; Raju, et al., 1995) , although this 156 was found to be stronger for products relative to non-products (e.g., financial or medical 157 services) and public relative to private goods (Carlson, et al., 2009) . Divergence between 158 subjective and objective environmental knowledge has been observed, with subjective The role of knowledge has also been assessed in the context of the nature of product 167 attributes, distinguishing extrinsic (e.g., price) from intrinsic (e.g., functional) attributes, and found to be more likely to choose products with lower carbon and water footprints (e.g., shopping expertise (perceived understanding about green products).
192
Against this background, this study aims to assess the impact of these three types of products with lower carbon and water footprints (Ellen, et al., 1991; Thøgersen, et al., 2010) .
208
Benchmarking our analysis to Raju et al. (1995) , our fourth hypothesis is that high- 1 The authors argue that subjective knowledge can influence decision making by increasing the likelihood that consumers will search in locations consistent with subjective knowledge (Moorman, et al., 2004 investigations of green consumer behavior, given increasing societal awareness of this topic. A random parameter panel efficient design with 20 choice sets was generated using
284
Ngene software (Choice Metrics, 2014). We used a block design with 10 blocks containing friendly production, water usage and carbon footprint, using a scale ranging from 1 = do not 318 agree, to 5 = fully agree. Responses were re-coded and averaged for each participant to create 319 an "objective knowledge index". Table 3 displays the statement items used in the 320 questionnaire.
321
We separated the assessment of subjective and objective knowledge in order to 322 prevent carryover effects between the two concepts. Subjective knowledge was, therefore, 323 assessed in the earliest part of the survey, while objective knowledge was assessed upon 1. Climate friendly products are those products that are low in water usage.
2. Carbon footprint and ecological footprint are the same.
3. A carbon footprint measures the amount of CO2 emitted in producing, distributing and marketing the product.
Climate friendly products are those products that are high in carbon emissions
Note: Items were rated on a 5-point scale, where 1 = do not agree and 5 = fully agree. Items 2 and 4 were 333 reversed to calculate the index.
334
To assess usage experience, we explored whether participants pursue climate friendly 335 shopping behavior by asking whether they had purchased any climate friendly grocery 336 products in the last four weeks. In addition, we controlled for whether or not the respondent 337 was a member of a group that supports the environment. utility function we assume is as follows:
where CO2 is the level of carbon emission, H2O is the level of water usage and P denotes the 364 price level; Ɛ is the error term and subscripts follow the definitions above. Since we provided information regarding the meaning of high and low carbon emission and water usage, respectively, this figure might be higher than had respondents not received such information. 7 The Cronbach's alpha for the Canadian sample was 0.89, and for the German sample it was 0.86. 8 We do not apply and report Cronbach's alpha values for objective knowledge because it is a formative, not reflective construct M A N U S C R I P T
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19 footprint -were significant, suggesting that each was relevant in the decision process. To benchmark findings across the two countries, in this section we describe the results for the
402
Canadian sample in more detail and refer to the German sample only where results deviated.
403
Empirical results of the latent class modelling are presented in Table 6 for the Canadian 404 sample and Table 7 for the German sample. In addition, Figure 2 summarizes the relative 405 importance of attributes for each of the product categories and countries. The no choice option was chosen in 18 % of the ground beef and 7 % of the potato choices in the Canadian sample, and in 26 % of the ground beef and 9% of the potato choices in the German sample. and then point out similarities and differences between Canada and Germany.
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433
Ground beef choices
434
For ground beef, the largest class comprised 56 % of respondents, which we label the Table 6 shows further that the second largest class (17 % of respondents) derived highest 451 utility from the lowest levels of environmental attributes and preferred other attributes and 452 attribute-level combinations (the "no choice" option). Members of class 2 were more likely to 453 derive disutility from the highest price level, but were indifferent towards the two lower price 454 levels, indicating members of this group are less price sensitive than those in the first segment.
455
This segment could be described as "open to environmentalism", since they score high on the 456 objective knowledge index, relative to the two remaining segments, were less price sensitive and 457 gained utility from low footprint levels.
458
The third largest class, accounting for 16 % of the sample, could be considered as "avid Overall, Figure 2 shows that price was the most important attribute for Canadian 477 consumer ground beef choices in the "price sensitive" class, accounting for 46 % of variance.
478
For the "open to environmentalism" class, the environmental attributes accounted for 56% of behavior. Furthermore, the results suggest that usage experience is not closely related to 498 subjective and objective knowledge, as was also found in previous studies (Raju et al. 1995 ).
499
Potato choices
500
As shown in Table 6 and Figure 2 , and as was the case for ground beef, participants 501 preferred low prices as well as low carbon emission and water usage values for their potato 502 choices. The largest segment for the Canadian sample was comprised of 60 % of the participants; 503 these derived highest utility from the lowest price level and disutility from the two higher price 504 levels. This "price sensitive" class also preferred the lowest carbon emission and water usage 505 levels, but to a smaller extent compared to price. Similar to the price-sensitive beef consumers, others to state that they shop for climate friendly products and were more likely to be female.
517
The third largest class (9 % of participants) showed a pattern for potato choices similar to 518 class 2 beef choices (see Table 6 ). This group appeared to derive disutility from high footprint 519 values (i.e., from less sustainable levels) and preferred low prices. It seems that this segment,
520
with average levels of consumer knowledge, may try to evenly weigh extrinsic and intrinsic values. Also, for the "low knowledge" German segment, the subjective knowledge coefficient 551 M A N U S C R I P T
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30 was positive, suggesting that self-judged (i.e., subjective) knowledge alone is unlikely to be 552 sufficient to make environmentally friendly choices (see Table 7 ). previous work (Aertsens, et al., 2011; Ellen, 1994) . In the "low knowledge" segments, a positive 573 coefficient for the subjective knowledge index could frequently be found, suggesting that both 
575
At the same time, while "price sensitive" consumers scored high on objective knowledge, they 576 scored low on subjective knowledge, which is consistent with hypothesis two. to be more willing to pay price premiums for eco-labeled wood and paper products than North
607
American consumers (Aguilar & Cai, 2010) . For potatoes, in particular, the German "price 608 sensitive" class was 20 % smaller than in the Canadian sample and the "avid environmentalist"
609
class was larger in the German sample for both product categories, suggesting a generally higher 610 ecological orientation in this sample.
611
Water usage was the more important environmental attribute for the "avid 
617
In terms of policy and marketing implications, our results suggest that both subjective chose the no choice option every time they do. These insights could then be used to interpret 653 results and design future studies more appropriately.
654
It could also be worthwhile to assess consumers' reactions to the display of one critical 655 footprint value only (e.g., only the value for water if this is the more critical attribute).
656
Determination of specific critical thresholds could therefore be another avenue for future 657 research. objective but also subjective knowledge. Keeping in mind that subjective knowledge was 684 observed to be a stronger driver for environmentally friendly choices, it appears relevant not only 685 to provide information for the target consumers, but also to raise general awareness to make 686 shoppers feel that they are informed and equipped to make a better choice for the environment.
687
Roughly one fifth of the respondents can be termed "avid environmentalist," who can be 688 expected to be appreciative of a label which could guide their choices toward sustainability. 
